ECE 4213/5213
Test 1

Thursday, November 5, 2009
12:00 PM - 1:15 PM

Fall 2009 Name: SO LT ®, f\f
Dr. Havlicek Student Num:

Directions: This test is open book. You may also use a calculator, a clean copy of the course
notes, and a clean copy of the formula sheet from the course web site. Other materials are

not allowed. You have 75 minutes to complete the test. All work must be your own.

Students enrolled for undergraduate credit: work any four problems. Each problem
counts 25 points. Below, Circle the numbers of the four problems you wish to have graded.

Students enrolled for graduate credit: work all five problems. Each problem counts 20
points.

SHOW ALL OF YOUR WORK for maximum partial credit! GOOD LUCK!

SCORE:

1. (25/20)
2. (25/20)
3. (25/20)
4. (25/20)
5. (25/20)

TOTAL (100):

On my honor, I affirm that I have neither given nor recewved inappropriate aid in the completion of this test.

Name; Date;




1. 25/20 pts. A discrete-time LTI system H has impulse response h[n] given by

hin] = { 4071,’ —2sn<2 nd]: X)) ¥ hCn)

otherwise,
0
The system input is given by - Z L\UC-] XA ’IC']
z[n] = 27 u[—n). =00

Use time domain convolution to find the system output y[n].

L\U’:] o 2
] k y Tnd= Kz jk 9 k=n i (L)“\Z_:*KZK G) 2_
W] ee] O[Liifoﬂ .

: ] 466 Zoy
NI U (Fgm) = T @ I[]A
-2<ns? 'i

0 CaS-e,IE) A? Z and m<'Z prya
KOAE] = AL K- -n)

I Z’f (58 ]c’f) al

2
]
ool —
y Tnhnﬁk :‘%‘,ZC%)A- ‘l;(?l,)gm— e 1" - 14;w
- s
1L
X0} ce Wz "
20 2 A
lj(fﬂ')f 2o = o .

k= -99

%&)4 )
64" " "
[V (,Z) - % )

7
[, )




OTHER. WA\
P
YTn] = WTn) 4 gany = 2_ATI hTa—i)

P

— B .
\ C&Sei) N2 D . ng -2 - O\/%{j"qqﬁz y“‘-z'k n
re) M ek
?CTK Yon) = 3:_2 kgt = 4" Z__Q\C(A)
k= n-z =N-2
= k. ~ vwz. (a) (3 m-%
h;J - V7~2 [ - ]
), ,. =
Ajll—li»,b = 4 [ ) Ca) Cg)J C’L) nzﬁ_ zj { )gj
290 2 _ ] L —28 55 85 |
hOn+d = Wk -=n] ,4__n_< )9((? ’ 32"5’_@ ] ('L) 7
" (= ) wjma ] (_3-)" [:%ai '1 3,2:(

4
llf, | e e

{ |
\—:‘5 j‘;/ CQSQ—‘E-> w27 O &Mg{’ ;')_250': n?uzcg‘m! 45“2
. —z2<ng overlap brom [ =u-2
L T "\Cfl 2 Yo Y—es -

4r’)-—K
_ij.ll—L—o—?&/ %:)n ';2' ;-,.q-f"z,’.) t:n—z. .
CXERE e N
IR D e ] g [A5]. g [H
= E_, il 4" - 5(7— 1Y 4
7 (?") - ) ) 7

Ti - p -
Cece --L) 270 2 w22 5 ho ov&nﬂa/p A 7Cﬂ7’;O_

— Saw\e Awswer a% ’H«é— O"M@f Wff;/,



2. 25/20 pts. A continuous-time LTI system H has impulse response h(t) = e~%u(t)
and input 2(t) = e *u(t). Use the Fourier transform to find the system output ().
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3. 25/20 pts. H is a discrete-time LTI system with input z[n] and output y[n] related
by the difference equation

1
y[n] — gy[n — 1] =z[n] - %’c[n - 1] —z[n—2].
An inverse system G is desired to “undo” the action of H.

(a) 13/10 pts. Assume that the inverse system G is required to be causal. Find

the impulse response g[n] of the inverse system.
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Problem 3, cont...

(b) 12/10 pts. Now, instead of causal, assume that the inverse system G is required
to be BIBO stable. Find the impulse response g[n] of the inverse system.
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4. 25/20 pts. Consider a 3-point discrete-time signal
zln]=[2 2 1] =28[n] +20[n— 1) —6[n—2], 0<n < 2.

The signal z[n] is input to a discrete-time LTI FIR filter H with a 2-point impulse
response given by

hln)=[1 —=1]={[n]-6n—-1], 0<n<1.
Use pointwise multiplication of DF'T’s to find the linear convolution y[n] = z[n] = h[n).
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More Workspace for Problem 4...
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5. 25/20 pts. Consider a 4-point discrete-time signal z4[n] given by

Tafn] =4 3 2 1] =40[n] +30[n — 1] +26[n — 2] +dn—3], 0 < n < 3.

The signal z4[n] is zero padded on the right to a length of N = 6 to obtain a new
6-point signal zg[n] given by

zg[n] = [z4fn] 0 0)=[432100,0<n<5.
Let Xg[k] = DFTs{zs[n]}.

(a) 13/10 pts. Find the 6-point time sequence
Note$ P. 5-43 & Time shift y{[n]=DFTgl{W§“é<6T[kJ}.
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Problem 5, cont. ..

(b) 12/10 pts. Let V[k] = Re{X;[k]}. Find the 6-point time sequence v[n].
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